(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(19) World Intellectual Property 
Organization 

International Bureau 



(43) International Publication Date 
22 January 2004 (22.0L2004) 




PCT 



(10) International Publication Number 

WO 2004/008610 Al 



(51) International Patent Classification 7 : H02K 15/095, 

3/52 

(21) International Application Number: 

PCT/US2003/021086 



(22) International Filing Dale: 

(25) Filing Language: 

(26) Publication Language: 

(30) Priority Data: 

10/193,391 



8 July 2003 (08.07.2003) 
English 
English 

US 



11 July 2002 (11.07.2002) 

(71) Applicant: EMERSON ELECTRIC CO, [US/US]; 8000 
West Florissant Avenue, Saint Louis, MO 63136 (US). 

(72) Inventors: MICHAELS, Paul, G.; 3108 Tollgate, St. 
Louis, MO 63129 (US). SHEERAN, Kent, A*; 3419 
Hudson Road, Festus, MO 63028 (US). WALLACE, 
Craig, E.; 705 Brown Road, Brighton, IL 62012 (US). 
HILTON, Daniel, E.; 13148 Greenbough Drive, St 
Louis, MO 63 146 (US), HARTSFIELD, Richard, E.; 
2176 SiJverwood Lane, Chesterfield, MO 63017 (US). 

(74) Agents: BRENNAN, Michael, P. et al.; Harness, Dickey 
& Pierce, PLC, P.O. Box 828, Bloomfleld Hills, MI 48303 
(US). 



(81) Designated States (national): AE, AG, AL, AM, AT, AU t 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR t LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, Nl, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, 
SD, SE, SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, 
UG, UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional)i ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY t KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, FI, FR, GB, GR, HU, IE, IT, LU t MC, NL, PT, RO, 
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM, 
OA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 

Declarations under Rule 4.17: 

— as to applicant 's entitlement to apply for and be granted a 
patent (Rule 4J7(ii))for all designations 

— as to the applicant 's entitlement to claim the priority of the 
earlier application (Rule 4A7(iii))for all designations 

Published: 

— with international search report 

[Continued on next page] 



(54) Title: INTERCONNECTING RING AND WIRE GUIDE FOR A STATOR OF AN ELECTRIC MACHINE 




^ (57) Abstract: An interconnecting ring and wire guide for an electric machine includes an annular radial ring having a radially 
inner edge and a radially outer edge. An axial ring projects axially from the radially inner edge of the annular radial ring. A guide 

O positioner positions the annular radial ring and the axial ring relative to the electric machine. Wire dividers are located on a radially 

^ outer surface of the radial ring. The wire dividers are located on a radially outer surface of the radial ring. The wire dividers include 
a plurality of circumferential projections that are formed on the radially outer surface of the radial ring. A plurality of wire guides are 
located adjacent to a radially outer edge of the annular radial ring. Indicia on an outer surface of the annular radial ring identifies at 
least one of a mounting position for the interconnecting ring and wire guide and a wiring schematic for phases wiring of the electric 

^* machine. 



BNSDOCID: <WO 200400661 0Al_l_> 



WO 2004/008610 Al llljlIHIWililllllll»lIHf EflMK ; 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations " appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



BNSDOCID: <WO 20040066 1 OA 1 _L> 



WO 2004/008610 



PCT7US2003/021086 



INTERCONNECTING RING AND WIRE GUIDE FOR A STATOR OF AN ELECTRIC MACHINE 

FIELD OF THE INVENTION 
The present invention relates to electric machines, and more particularly to 
an interconnecting ring and wire guide for an electric machine. 

BACKGROUND OF THE INVENTION 
Electric machines, such as motors and generators, typically include a stator 
that is mounted inside a housing and a rotor that is supported for rotation relative 
to the stator. Some brushiess permanent magnet electric machines include a 
segmented stator with a plurality of stator segment assemblies. The stator 
segment assemblies typically include a stator core, an end cap assembly, and 
winding wire. Some switched reluctance electric machines also include a 
segmented stator. 

The winding wires of the stator segment assemblies are wound around the 
stator core and the end cap assembly. Opposite ends of the winding wire are 
connected to insulation displacement connectors (IDC) or wound around terminals 
that are Integrated with the end cap assembly. Additional wire connects the IDC 
or wiring terminals to form phases of the electric machine. 

One phase wiring approach involves manually interconnecting the stator 
segment assemblies using insulated winding wire. This approach has a relatively 
high cost. In addition, loose phase wires laying randomly on top of coils of the 
electric machine may cause degradation of the electrical characteristics of the 
electric machine. Lack of adequate strain relief for jumper wires and lead wires 
may cause reliability problems. Solutions include resin potting the phase wiring 
and/or using single or multi-strand insulated phase wires. Other solutions include 
using a printed circuit board instead of phase wires, which has a relatively high 
cost. 

SUMMARY OF THE INVENTION 
An interconnecting ring and wire guide according to the present invention 
for an electric machine includes an annular radial ring having a radially inner edge 
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and a radially outer edge. An axial ring projects axially from the radially inner 
edge of the annular radial ring. 

In other features of the Invention, a guide positioner positions the annular 
radial ring and the axial ring relative to the electric machine. Wire dividers are 
located on a radially outer surface of the radial ring. The wire dividers include a 
plurality of circumferential projections that are formed on the radially outer surface 
of the radial ring. The wire dividers physically separate wires associated with first, 
second and third phases of the electric machine. 

In other features, a plurality of wire guides are located adjacent to a radially 
outer edge of the annular radial ring. The wire guides are "L"-shaped projections 
that are positioned at angles with respect to a radial direction. Indicia on an outer 
surface of the annular radial ring identifies at least one of a mounting position for 
the interconnecting ring and wire guide and a wiring schematic for wiring phases 
of the electric machine. 

In still other features, the electric machine is a segmented stator electric 
machine. The guide positioner includes legs that extend axially from the axial 
ring. The legs include a mating surface for engaging adjacent stator segments of 
the electric machine. The mating surface includes a projection that abuts comers 
of stator cores of adjacent stator segment assemblies. 

Further areas of applicability of the present invention will become apparent 
from the detailed description provided hereinafter. It should be understood that 
the detailed description and specific examples, while indicating the preferred 
embodiment of the invention, are intended for purposes of illustration only and are 
not intended to limit the scope of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The present invention will become more fully understood from the detailed 

description and the accompanying drawings, wherein: 

FIG. 1A is a partial cross-sectional view showing a segmented stator, a 

rotor and a housing of an exemplary electric machine; 

FIG. 1B is a perspective view of an assembled segmented stator electric 

machine with the rotor omitted; 
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FIG. 1C illustrates terminals of a stator segment assembly; 
FIG. 1D illustrates an insulation displacement connector (IDC) of a stator 
segment assembly; 

FIG. 2 is a top perspective view of an interconnecting ring and wire guide 
according to the present invention; 

FIG. 3 is a bottom perspective view of the interconnecting ring and wire 

guide; 

FIG. 4 is a top partial perspective view of the interconnecting ring and wire 

guide; 

FIG. 5 is a perspective view of the interconnecting ring and wire guide after 
installation on the segmented stator electric machine; 

FIG. 6 is an exemplary wiring schematic for the electric machine; 

FIG. 7 is a partial perspective view illustrating a wiring schematic molded 
integrally with the annular radial ring; 

FIG. 8 is an exemplary wiring schematic for an exemplary six pole/9 slot 
electric machine; 

FIG. 9 is a plan view of an alternate interconnecting ring and wire guide; 

and 

FIG. 10 is a partial cross-sectional view of the alternate interconnecting ring 
and wire guide. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
The following description of the preferred embodiment(s) is merely 
exemplary in nature and is in no way intended to limit the invention, its application, 
or uses. For purposes of clarity, the same reference numbers will be used in the 
drawings to identify similar elements. 

The interconnecting ring and wire guide according to the present invention 
improves phase wiring connections between segmented stator assemblies in an 
electric machine. The interconnecting ring and wire guide also retains individual 
connecting phase wires, separates them, and maintains axial and radial 
positioning of the phase wires relative to the stator. 
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The interconnecting ring and wire guide includes wire dividers that separate 
the phase wires. The wire dividers prevent the phase wires from entering the 
stator bore. The interconnecting ring and wire guide includes positioning indicia to 
locate the interconnecting ring and wire guide relative to the electric machine. 
The location indicia also may include a wiring schematic or wiring Information to 
assist assembly workers during phase wiring. 

Referring now to FIG. 1A, an exemplary brushless permanent magnet 
electric machine 10 is shown. The electric machine 10 includes a housing 12 and 
a segmented stator 14 mounted in the housing 12. A rotor 16 is supported for 
rotation relative to the segmented stator 14. While the present invention will be 
described in conjunction with brushless permanent magnet electric machines, the 
present invention may also be used with other types of electric machines such as 
switched reluctance electric machines. For additional details concerning 
segmented stator switched reluctance electric machines, see U.S. Patent Serial 
Nos. 09/803,876, Filed March 12, 2001, "Segmented Stator Switched Reluctance 
Machine", and 09/754,537, Filed January 4, 2001, "End Cap Assembly for a 
Switched Reluctance Electric Machine", which are hereby incorporated by 
reference. As can be appreciated, the interconnecting ring and wire guide can 
also be utilized with other segmented and non-segmented stator electric 
machines. 

Referring now to FIG. 1B, the segmented stator 14 includes a plurality of 

stator segment assemblies 18-1, 18-2 and 18-n (collectively referred to as 18) 

that are assembled inside of the housing 12. The stator segment assemblies 18- 

1. 18-2 and 18-n Include stator segment cores 20-1, 20-2, .... and 20-n and 

end cap assemblies 22-1, 22-2, .... and 22-n. Winding wire 24-1, 24-2 and 

24-n is wound around the stator segment cores 20-1 , 20-2 and 20-n and the 

end cap assemblies 22-1, 22-2, and 22-n. 

The stator segment core 20 includes a solid core or a stack of individual 
stator plates. The stator plates preferably have a shape identified at 30 in FIG. 
1 A, although other shapes may be used. Each of the stator plates 30 includes an 
arcuate outer rim section 32 and a tooth-shaped pole section 34. An outer edge 
surface 36 of the outer rim section 32 is shaped for mating with an inner wall 
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surface 38 of the housing 12. An inner edge surface of the outer rim section 32 is 
usually arcuate, and is generally concentric with the outer edge surface 36. The 
outer rim section 32 optionally includes a tongue projection 40 formed on one 
edge surface and a groove 42 on Its opposite edge surface. The pole section 34 
of the stator plates has an arcuate inner edge surface 44 and a pair of 
circumferentiaily-extending projections 46. 

The rotor 16 includes a circular rim section 54 and a plurality of permanent 
magnets 56 that attached along the rim section 54. A circular bore 58 is formed in 
the rotor 16. A rotor shaft (not shown) is received by the circular bore 58 of the 
rotor 16. In the particular embodiment shown, the rotor 16 has eight equally- 
spaced permanent magnets 56 and the segmented stator 14 has twelve equally- 
spaced pole sections. Other rotor pole and stator pole combinations are also 
contemplated. In addition, the permanent magnets 56 have an arcuate outer 
edge surface 62 that defines an air gap 63 with respect to the arcuate inner edge 
surface 44 on the pole sections 34 of the stator plates. The end cap assemblies 
22 may employ terminals 70 as shown in FIG. 1C, IDC connectors 72 shown in 
FIG. 1D, or any other suitable approach for connecting the opposite ends of the 
winding wire 24 to the phase wires. 

Referring now to FIG. 2, an interconnecting ring and wire guide 100 
according to the present invention is shown. The interconnecting ring and wire 
guide 100 includes an annular radial ring 104 and an axial ring 108. The annular 
radial ring 104 includes a radially outer edge 1 10 and a radially inner edge 112. A 
plurality of wire guides 116 are located adjacent to the radially outer edge 110. 
Indicia such as guide location markings (an arrow 120) and/or wiring markings 
(such as power lead callouts 122) are formed in, applied to and/or otherwise 
marked on the annular radial ring 104. 

The axial ring 108 abuts the annular radial ring 104. Preferably, the axial 
ring 108 is connected to and/or formed on the radially inner edge 112 of the 
annular radial ring 104. The axial ring 108 projects in first and second axial 
directions from the annular radial ring 104. The first axial direction is a direction 
away from the electric machine 10. The second axial direction is a direction 
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towards the electric machine 10. The axial ring 108 includes a radially inner 
surface 124 and a radially outer surface 128. 

The interconnecting ring and wire guide 100 includes a guide positioner 
129 that positions the guide 100 relative to the electric machine 10. The guide 
positioner 129 preferably includes one or more legs 130-1, 130-2, .... and 130-x 
that project in the second axial direction from at least one of the annular radial ring 
104 and the axial ring 108. In a preferred embodiment, the legs 130 project from 
the axial ring 108. A radially inner surface 132 of the legs 130 is preferably co- 
planar with the radially inner surface 124. The legs 130 define a projection 140. 
The axial ring 108 also includes a plurality of axially and/or circumferentially 
spaced wire dividers 144, which are formed on the radially outer surface 128. The 
wire dividers 144 separate the connecting phase wires. 

Referring now to FIG. 3, the axial ring 108 preferably extends beyond the 
annular radial ring 104 in the second axial direction to provide additional 
reinforcement for the legs 130. A radially outer surface 150 of the legs 130 
defines a key-like projection 152. The key-like projection 152 can be a T"-shaped 
projection that is shown in FIG. 3. The key-like projections 152 can also have 
other shapes. The projection 140 and the key-like projection 152 are engaged by 
the end cap assemblies 22 and stator segment cores of adjacent stator segment 
assemblies 18. Preferably, the stator segment assemblies 18 bias the legs 130 in 
a radially inward direction when assembled. 

Referring now to FIG. 4, the legs 130, the wire guides 116 and the wire 
dividers 144 are illustrated in more detail. The wire guides 116 are preferably "L"- 
shaped and are usually rotated relative to a radial direction. For example, the wire 
guides 116-1 and 116-2 are rotated relative to a radial direction. The wiring 
guides 116 are located adjacent to a radial line of the associated terminal or IDC 
and between the radial line and a direction that the phase wire for the associated 
terminal or IDC originates. 

The wire dividers 144 include circumferential projections 160 that are 
formed on the radially outer surface 128 of the axial ring 108. For example, wires 
from the three phases are separated by two circumferential projections 160-1 and 
1 60-2. A first phase is positioned between the annular radial ring 104 (adjacent to 
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the radially inner edge 112) and the projection 160-1. A second phase is 
positioned between the projection 160-1 and the projection 160-2. A third phase 
is positioned between the projection 160-2 and an axially outer edge 164 of the 
axial ring 108. The axially outer edge 164 preferably includes a flange 166 to 
improve wire retention. 

Referring now to FIG. 5, the interconnecting ring and wire guide 100 is 
shown mounted on the segmented stator 14. Edges of the projections 140 are 
engaged by adjacent stator segment assemblies (such as 18-1 and 18-2). More 
particularly, the projections 140 are positioned between comers of the stator 
segment core. An axially inner edge portion of the axial ring 108 preferably abuts 
circumferential edge portions of the end cap assembly. 

Referring now to FIG. 6, an exemplary wiring schematic for the electric 
machine 10 is illustrated. The interconnecting ring and wire guide facilitates the 
use of automated wiring machines. Referring now to FIG. 7, the interconnecting 
ring and wire guide 100 includes a wiring schematic for the phase wires. The 
wiring schematic is molded integrally or otherwise marked on the annular radial 
ring 104 to assist during wiring of the phase wires. For example, the wiring 
schematic illustrates a connection 202 between two wire guides 116 and a 
connection 204 from the wire divider 144 to the wire guide 116. 

Referring now to FIG. 8, an exemplary wiring schematic for a 6 pole/9 slot 
electric machine is shown. Phase wires 220-1, 220-2, and 220-6 interconnect 
winding wires 24 to form phases of the electric machine. Referring now to FIGs. 9 
and 10, an alternate interconnecting ring and wire guide 230 has a generally 
annular shape and includes a radially outer surface 232, a radially inner surface 
234, an axially outer surface 236, and an axially inner surface 238. The radially 
inner surface 234 is preferably concentric with the stator bore. In FIG. 10, a 
radially inner edge of a stator bore is shown by dotted line 239. 

In an exemplary implementation, the interconnecting ring and wire guide 
230 includes a notched surface 240 formed along the radially inner surface 238 
that mates with a radially inner edge of end cap assemblies 22 of the stator 
segment assemblies 18. The interconnecting ring and wire guide 230 can be 
connected to the stator 14 using a force fit between the interconnecting ring and 
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wire guide 230 and the end cap assembly 22, retention provided by the phase 
wires 220, adhesive, mechanical connectors, legs, and/or any other suitable 
method. 

The interconnecting ring and wire guide 230 preferably includes one or 
more grooves 244 formed in the radially outer surface 232 of the interconnecting 
ring and wire guide 230. The interconnecting ring and wire guide 230 may also 
include an angled surface 250 between the axially inner surface 238 and the 
radially outer surface 232. The angled surface 250 provides clearance for winding 
wire 24 on the stator segment assemblies 18. The phase wires 220 are received 
in and positioned by the grooves 244. As can be appreciated, the stator 14 can 
be segmented or non-segmented. The connection to the stator 14 can be made 
with IDCs, terminals, hook terminals, directly to the winding wire, or in any other 
suitable manner. 

Those skilled in the art can now appreciate from the foregoing description 
that the broad teachings of the present invention can be Implemented in a variety 
of forms. Therefore, while this invention has been described in connection with 
particular examples thereof, the true scope of the invention should not be so 
limited since other modifications will become apparent to the skilled practitioner 
upon a study of the drawings, the specification and the following claims. 
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CLAIMS 

What is claimed is: 

1. An interconnecting ring and wire guide for an electric machine, 
comprising: 

an annular radial ring having a radially inner edge and a radially 
outer edge; and 

an axial ring that projeds axially from said radially inner edge of said 
annular radial ring. 

2. The interconnecting ring and wire guide of claim 1 further comprising 
a guide positioner that positions said annular radial ring and said 

axial ring relative to said electric machine. 

3. The interconnecting ring and wire guide of claim 1 further comprising 
wire dividers that are located on a radially outer surface of said radial ring. 

4. The interconnecting ring and wire guide of claim 3 wherein said wire 
dividers include a plurality of circumferential projections that are formed on said 
radially outer surface of said radial ring. 

5. The interconnecrting ring and wire guide of claim 4 wherein said 
circumferential projections are spaced at least one of axially and circumferentially. 

6. The interconnecting ring and wire guide of claim 5 wherein said wire 
dividers physically separate wires associated with first, second and third phases of 
said electric machine. 

7. The interconnecting ring and wire guide of claim 1 further comprising 
a plurality of wire guides that are located adjacent to a radially outer edge of said 
annular radial ring. 
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8. The interconnecting ring and wire guide of claim 7 wherein said wire 
guides are 1"-shaped projections that are positioned at angles with respect to a 
radial direction. 

9. The interconnecting ring and wire guide of claim 1 further comprising 
indicia on an outer surface of said annular radial ring that identifies at least one of 
a mounting position for said interconnecting ring and wire guide and a wiring 
schematic for wiring phases of said electric machine. 

10. The interconnecting ring and wire guide of claim 9 wherein said 
indicia include power lead callouts. 

11. The interconnecting ring and wire guide of claim 9 wherein said 
indicia include a location indicator. 

12. The interconnecting ring and wire guide of claim 2 wherein said 
electric machine is a segmented stator electric machine. 

13. The interconnecting ring and wire guide of claim 12 wherein said 
guide positioner includes legs that extend axially from said axial ring and wherein 
said legs include a mating surface for engaging adjacent stator segments of said 
electric machine. 

14. The interconnecting ring and wire guide of claim 1 wherein said 
mating surface includes a projection that is positioned between comers of stator 
cores of adjacent stator segment assemblies. 

15. An interconnecting ring and wire guide for a segmented stator 
electric machine, comprising: 

an annular radial ring having a radially inner edge and a radially 

outer edge; 
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an axial ring that projects axialiy from said radially inner edge of said 
annular radial ring and that includes radially Inner and outer surfaces; and 

wire dividers that are located on said radially outer surface of said 

axial ring. 

16. The interconnecting ring and wire guide of claim 15 wherein said 
wire dividers include a plurality of circumferential projections that are formed on 
said radially outer surface. 

17. The interconnecting ring and wire guide of claim 16 wherein said 
circumferential projections are spaced at least one of axialiy and circumferentially. 

18. The interconnecting ring and wire guide of claim 15 wherein said 
wire dividers physically separate wires associated with first, second and third 
phases of said electric machine. 

19. An interconnecting ring and wire guide for a segmented stator 
electric machine, comprising: 

an annular radial ring having a radially inner edge and a radially 

outer edge; 

an axial ring that projects axialiy from said radially inner edge of said 
annular radial ring and that includes radially inner and outer surfaces; and 

indicia on an outer surface of said annular radial ring that identify at 
least one of a mounting position of said interconnecting ring and wire guide and a 
wiring schematic for phase wiring of said electric machine. 

20. The interconnecting ring and wire guide of claim 19 wherein said 
indicia include power lead caflouts. 

21. The interconnecting ring and wire guide of claim 19 wherein said 
indicia include a location indicator. 
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22. An interconnecting ring and wire guide for an electric machine, 
comprising: 

an annular radial ring having a radially inner edge and a radially 
outer edge; and 

a plurality of wire guides that are located adjacent to a radially outer 
edge of said annular radial ring for positioning and guiding phase wires of said 
electric machine. 

23. The interconnecting ring and wire guide of claim 22 further 
comprising: 

an axial ring that projects axially from said radially inner edge of said 
annular radial ring. 

24. The interconnecting ring and wire guide of claim 23 further 
comprising: 

a guide positioner that positions said annular radial ring and said 
axial ring relative to said electric machine. 

25. The interconnecting ring and wire guide of claim 24 further 
comprising wire dividers that are located on a radially outer surface of said radial 
ring. 

26. The interconnecting ring and wire guide of claim 25 wherein said 
wire dividers include a plurality of circumferential projections that are formed on 
said radially outer surface of said radial ring. 

27. The interconnecting ring and wire guide of claim 26 wherein said 
circumferential projections are spaced at least one of axially and circumferentially. 

28. The interconnecting ring and wire guide of claim 27 wherein said 
wire dividers physically separate wires associated with first, second and third 
phases of said electric machine. 
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29. The interconnecting ring and wire guide of claim 22 wherein said 
wire guides are "L"-shaped projections that are positioned at angles with respect 
to a radial direction. 

30. An interconnecting ring and wire guide for supporting and guiding 
phase wires of an electric machine with a stator, comprising: 

an annular ring with radially inner and outer surfaces and axially 
inner and outer surfaces; and 

a mating surface formed by at least one of said axially inner surface 
and said radially outer surface for engaging said stator. 

31. The interconnecting ring and wire guide of claim 30 further 
comprising phase wire grooves formed in said radially outer surface of said 
annular ring for guiding said phase wires. 

32. The interconnecting ring and wire guide of claim 30 wherein said 
stator is a segmented stator that includes stator segment assemblies with an end 
cap assembly, a stator core, and winding wire that is wound around said end cap 
assembly and said stator core. 

33. The interconnecting ring and wire guide of claim 32 wherein said 
mating surface includes a notched surface that receives radially inner edges of 
said end cap assemblies of said stator segment assemblies. 

34. An interconnecting ring and wire guide for supporting and guiding 
phase wires of an electric machine with a stator, comprising: 

an annular ring with radially inner and outer surfaces and axially 
inner and outer surfaces; and 

phase wire grooves formed in said radially outer surface of said 
annular ring for guiding said phase wires. 
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35. The interconnecting ring and wire guide of claim 34 further 
comprising a mating surface formed by at least one of said axially inner surface 
and said radially outer surface for engaging said stator. 

36. The interconnecting ring and wire guide of claim 34 wherein said 
stator is a segmented stator that includes stator segment assemblies with an end 
cap assembly, a stator core, and winding wire that is wound around said end cap 
assembly and said stator core. 

37. The interconnecting ring and wire guide of claim 36 wherein said 
mating surface includes a notched surface that receives radially inner edges of 
said end cap assemblies of said stator segment assemblies. 

38. An interconnecting ring and wire guide for supporting and guiding 
phase wires of an electric machine with a segmented stator that includes stator 
segment assemblies with an end cap assembly, a stator core, and winding wire, 
comprising: 

an annular ring with radially inner and outer surfaces and axially 
Inner and outer surfaces; and 

a notched surface that receives radially inner edges of said end cap 
assemblies of said stator segment assemblies. 

39. The interconnecting ring and wire guide of claim 38 further 
comprising phase wire grooves formed in said radially outer surface of said 
annular ring for guiding said phase wires. 
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